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ZKHQKHVKHGRHVQRWSXUFKDVHWKHQLWLVUHSUHVHQWHGDVBi 7KLVLVEHFDXVHDVPHQWLRQHGLQ+LWLVDVVXPHGWKDW
WKHSUHYLRXVSXUFKDVHRIYLFHSURGXFWSURPSWVODWHUSXUFKDVHVWREHRIYLUWXHFDWHJRU\SURGXFWV
7KHGDWD XVHG LQ WKLV OLWHUDWXUH FRPSULVHV RI WKH FXVWRPHU¶V VKRSSLQJSDWK LQ WKH VWRUHZKLFK LV FROOHFWHG E\
DWWDFKLQJWKH5),'WRWKHFDUWDVVKRZQLQ)LJDQGWKHQWUDFNLQJLW7KHGDWDZDVFROOHFWHGIURP$XJXVWWR2FWREHU
DWDVXSHUPDUNHWLQWKH7RN\RVXEXUEVDQGVLPXOWDQHRXVO\PDUNHWLQJLQIRUPDWLRQVXFKDVIORRUOD\RXW)LJ
VDOHVKLVWRU\GDWDGLVFRXQWVHWFZHUHDOVRFROOHFWHG:HLQWHJUDWHWKHVHGDWDIRUWKHDQDO\VLV7KHVWDWLVWLFVRIXVHG
GDWDLVVKRZQLQ7DEOH7KHWRWDOQXPEHURIVDPSOHVZDVWKHDYHUDJHDPRXQWWKDWWKHFXVWRPHUVSHQWZDV
\HQDQGDYHUDJHQXPEHURILWHPVERXJKWZDV
$ZLGHYDULHW\RISURGXFWVVXFKDVYHJHWDEOHVRU\RJXUWWHDHWFDUHLQFOXGHGLQYLUWXHFDWHJRU\SURGXFWV,WLV
GLIILFXOWWRGHDOZLWKDOOSURGXFWFDWHJRULHVLQWKLVSDSHUVRRXUIRFXVZLOOEHRQFXVWRPHUEHKDYLRUWRZDUGVSURGXFWV
RI -DSDQHVH GHOL VHFWLRQ&RPSDUHG WR RWKHU SURGXFW VHFWLRQV UHODWLYH YLUWXH FDWHJRU\ SURGXFWV VXFK DV -DSDQHVH
SHULVKDEOHIRRGVKDYHKXJHVDOHV,QRWKHUZRUGVZHYHULI\ZKHWKHUFXVWRPHUVZKRSXUFKDVHPDQ\YLFHFDWHJRU\
SURGXFWVWHQGWRYLVLWWKH-DSDQHVHGHOLVHFWLRQZKHWKHUWKH\DUHOLNHO\WRJRLQWRVKRSSLQJPRGHDQGWKHQWHVWZKHWKHU
FXVWRPHUVWHQGWREX\YLUWXHFDWHJRU\SURGXFWV$VDUHVXOWRISUHSURFHVVLQJZHZHUHDEOHWRVHHWKHSUHYLRXVSXUFKDVH
FLUFXPVWDQFHVFXVWRPHUVGLGQRWYLVLWWKH-DSDQHVHGHOLVHFWLRQFXVWRPHUVYLVLWHGWKDWDUHD


)LJ$Q5),'WDJDWWDFKHGWRHDFKVKRSSLQJFDUW

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
)LJ6DOHVIORRUOD\RXWLQDVWRUH
7DEOH6WDWLVWLFVRIXVHGGDWD
7RWDOQXPEHURIVDPSOHV 
$YHUDJHDPRXQWWKDWDFXVWRPHUVSHQW 
$YHUDJHQXPEHURILWHPVERXJKW 

5HVXOWVDQGILQGLQJV
/RJLVWLFUHJUHVVLRQDQDO\VLVZDVXVHGWRYHULI\K\SRWKHVHV+±+7KHH[SODQDWRU\YDULDEOHLQDOOK\SRWKHVHVLV
WKHUDWLR_Cv__Call_RIYLFHFDWHJRU\SURGXFWVLQDFXVWRPHU¶VEDVNHWDQGWKHGHSHQGHQWYDULDEOHLQ+LVWKHH[LVWHQFH
RIFXVWRPHUYLVLWWRWKHYLUWXHSURGXFWVDOHVDUHD-DSDQHVHGHOLVHFWLRQGDWDZKHUH QRWYLVLWHG YLVLWHG
ZKHUHDVLQ+WKHGHSHQGHQWYDULDEOHLVWKHH[LVWHQFHRIWUDQVLWLRQWRVKRSSLQJPRGHRQWKHYLUWXHSURGXFWVDOHVDUHD
-DSDQHVHGHOLVHFWLRQGDWDZKHUH QRWUDQVLWLRQWRVKRSSLQJPRGHDQG WKHUHZDVWUDQVLWLRQWRVKRSSLQJ
PRGH,Q+WKHGHSHQGHQWYDULDEOHLVWKHH[LVWHQFHRIYLUWXHSURGXFWEX\LQJE\WKHFXVWRPHURQWKHYLUWXHSURGXFW
VDOHVDUHD-DSDQHVHGHOLVHFWLRQGDWDZKHUH GLGQRWEX\ ERXJKW7KHUDWLRRIQXPEHURIYLFHFDWHJRU\
SURGXFWVSXUFKDVHGLVXVHGDVDQH[SODQDWRU\YDULDEOHWRVWXG\WKHHIIHFWRQEHKDYLRUE\WKHYLUWXHDQGYLFHEDODQFH
LQWKHEDVNHW
,Q+WKHYDOXHRIUHJUHVVLRQFRHIILFLHQWDJDLQVWWKHUDWLRRIWKHQXPEHURIYLFHFDWHJRU\SURGXFWVLVZKLFK
ZDVVLJQLILFDQWȮ P,Q+WKHYDOXHRIUHJUHVVLRQFRHIILFLHQWDJDLQVWWKHUDWLRRIWKHQXPEHURI
1785 Ken Ishibashi et al. /  Procedia Computer Science  60 ( 2015 )  1780 – 1787 
YLFHFDWHJRU\SURGXFWVLVZKLFKZDVQRWVLJQLILFDQWȮ P!(YHQLQ+LWZDVZKLFK
LVQRWVLJQLILFDQWȮ P!
7KHVHUHVXOWVVKRZQWKDWZKHQWKHUHDUHPDQ\YLFHFDWHJRU\SURGXFWVLQDFXVWRPHU¶VEDVNHWWKHFXVWRPHU¶VYLVLWV
WR WKH YLUWXH FDWHJRU\SURGXFW VDOHV DUHD EHFRPH OHVV DQG WKHUH LV QR HIIHFW RQ WUDQVLWLRQ WR VKRSSLQJPRGH DQG
SXUFKDVHRIYLUWXHFDWHJRU\SURGXFWV,QVKRUW+DQG+ZHUHQRWVXSSRUWHGDQGWKHUHVXOWZDVWRWDOO\RSSRVLWHIRU
+6LQFHQRYLVLWWRWKHVDOHVDUHDLPSOLHGWKDWWKHUHZDVQRWUDQVLWLRQWRVKRSSLQJPRGHDQGWKHFXVWRPHUGLGQRW
SXUFKDVHYLUWXHFDWHJRU\SURGXFWVZHFDQWKLQN WKDWZKHQ WKHUHDUHPDQ\YLFHFDWHJRU\SURGXFWV LQDFXVWRPHU¶V
EDVNHWWKHFXVWRPHUGRHVQRWJRLQWRVKRSSLQJPRGHDQGGRHVQRWSXUFKDVHYLUWXHFDWHJRU\SURGXFWV,QFRQFOXVLRQ
WKHK\SRWKHVLVRI+ZDVVXSSRUWHG
,WLVH[SHFWHGWKDWWKHSULRUSXUFKDVHRIYLFHFDWHJRU\SURGXFWVLVDIIHFWHGIURPIDFWRUVGLIIHUHQWIURPWKHUDWHRI
YLFHFDWHJRU\SURGXFWVLQDEDVNHW7KHGLVWULEXWLRQRIFXVWRPHUVDERXWYLVLWWR-DSDQHVHGHOLVHFWLRQLVVKRZQLQ)LJ
,QDGGLWLRQ)LJVKRZVWKHDYHUDJHQXPEHURISXUFKDVHGSURGXFWVDFFRUGLQJWRWKHUDWHRIYLFHFDWHJRU\LWHPVLQ
FXVWRPHU¶VEDVNHW,Q)LJDQG)LJ WKHDJJUHJDWLRQZDVSHUIRUPHGWKURXJKGLYLGLQJWKHUDWHRIYLFHFDWHJRU\
SURGXFWVSHU)URP)LJLWZDVIRXQGWKDWWKHUHZHUHDIHZFXVWRPHUVWKDWKDGODUJHUDWHRIYLFHFDWHJRU\SURGXFWV
7KLVPHDQV WKDW WKHHIIHFWRI WKHSUHYLRXVSXUFKDVHRIYLFHFDWHJRU\SURGXFWVRQVXEVHTXHQWSXUFKDVHEHKDYLRU LV
XVHIXOWRPLQRUFXVWRPHUV,QIDFWWKHFDVHWKDWWKHUDWHRIYLFHFDWHJRU\LWHPVZDVDURXQGLQFOXGHGERWKPDQ\
FXVWRPHUVWKDWYLVLWHGRUGLGQRWYLVLWWR-DSDQHVHGHOLVHFWLRQ)XUWKHUPRUH)LJVKRZHGWKDWWKHLQFUHDVHRIWKHUDWH
RIYLFHFDWHJRU\SURGXFWVLQDEDVNHWGLGQRWERRVWWKHQXPEHURISXUFKDVHGSURGXFWV+HUHFXVWRPHUVWKDWKDGDOLWWOH
UDWHRIYLFHFDWHJRU\SURGXFWVERXJKWLWHPVWKDWZHUHQHLWKHUYLFHQRUYLUWXH,WLVH[SHFWHGWKDWWKHUHVXOWVZHUHFDXVHG
E\UHVWUDLQLQJIXUWKHUVSHQGLQJGXHWRWKHGHFUHDVHRIVHOIFRQFHSW,QRWKHUZRUGWKHFXVWRPHUEHFDPHLPSRVVLEOHWR
SHUPLWWRVSHQGPRQH\E\SXUFKDVLQJPDQ\YLFHFDWHJRU\SURGXFWVSUHYLRXVO\7KHUHIRUHE\PRGHOLQJRWKHUIDFWRUV
DVWKHH[SODQDWRU\YDULDEOHVZHFDQH[SODLQWKHHIIHFWRIYLFHFDWHJRU\SURGXFWVSXUFKDVHGILUVWRQODWHUSXUFKDVHVLQ
DEHWWHUZD\


)LJ'LVWULEXWLRQRIFXVWRPHUDFFRUGLQJWRUDWHRIYLFHFDWHJRU\SURGXFWV

7KHQXPEHURIFXVWRPHUV
_Cv__Call_
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

)LJ7KHDYHUDJHQXPEHURILWHPVLQDEDVNHWDFFRUGLQJWRUDWHRIYLFHFDWHJRU\SURGXFWV
&RQFOXVLRQV
7KLVSDSHUUHYHDOHGWKHHIIHFWRISULRUSXUFKDVHVRIYLFHFDWHJRU\SURGXFWVRQODWHUSXUFKDVHEHKDYLRU)URPWKH
UHVHDUFKRQOLFHQVLQJHIIHFW+XLHWDO=KDRHWDODQGWKLVVWXG\LWZDVLQIHUUHGWKDWWKHEDODQFHRIYLUWXH
DQGYLFHLQDFXVWRPHU¶VEDVNHWG\QDPLFDOO\DFWVRQGHFLVLRQPDNLQJRIFRQVXPHUVLQWKHEHKDYLRUSURFHVVLQDVWRUH
7KXVWKHDQDO\VLVRIFRQVXPHUEHKDYLRULQDVWRUHEDVHGRQWKHVHPRGHOVFDQSURYLGHXVZLWKLPSRUWDQWPDQDJHPHQW
SRLQWHUV
0DQ\ LVVXHV UHPDLQ LQ WKLV UHVHDUFK7KLVSDSHUH[DPLQHG WKHFRQVXPHUEHKDYLRUUHJDUGLQJSXUFKDVHRIYLUWXH
FDWHJRU\SURGXFWVE\FRQFHQWUDWLQJRQYLUWXHSURGXFWSXUFKDVHEHKDYLRU+RZHYHUWKHHIIHFWRISULRUSXUFKDVHRI
YLFHFDWHJRU\SURGXFWVLQUHGXFLQJYLVLWVWRWKH-DSDQHVHGHOLVHFWLRQLVOLNHO\WREHXQUHODWHGWRWKHSURGXFWFDWHJRU\
FODVVLILFDWLRQ7KLVHIIHFWPD\IOXFWXDWHEDVHGRQWKHYLUWXHDQGYLFHEDODQFHLQWKHEDVNHW)RUH[DPSOHZKHQWKH
QXPEHURIYLUWXHFDWHJRU\SURGXFWVLVJUHDWHUWKDQWKHYLFHFDWHJRU\SURGXFWVLQWKHEDVNHWWKHGHWHUULQJHIIHFWRQ
YLVLWV WR WKHVDOHVIORRU LV OLNHO\WREHFRPHZHDNHU7KXVLW LVQHFHVVDU\WRYHULI\WKHHIIHFWRI WKHYLUWXHDQGYLFH
EDODQFHLQDEDVNHWRQODWHUSXUFKDVLQJEHKDYLRU
$FNQRZOHGJHPHQWV
7KLVZRUNZDVVXSSRUWHGE\³6WUDWHJLF3URMHFWWR6XSSRUWWKH)RUPDWLRQRI5HVHDUFK%DVHVDW3ULYDWH8QLYHUVLWLHV´
0DWFKLQJ)XQG6XEVLG\IURP0(;70LQLVWU\RI(GXFDWLRQ&XOWXUH6SRUW6FLHQFHDQG7HFKQRORJ\
_Cv__Call_
7KHDYHUDJHQXPEHURILWHPVLQDEDVNHW
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